Role of hypothalamic cholecystokinin octapeptide in the colonic motor response to a meal in rats.
The effects of hypothalamic microinfusions of cholecystokinin octapeptide and its antagonist L364,718 on cecocolonic myoelectrical activity were evaluated by electromyography in fasted and fed rats. The rats were chronically fitted with electrodes implanted on the cecum and proximal colon and cannulas placed bilaterally in either the ventromedial or lateral hypothalamus. In fasted rats, microinfusion of cholecystokinin octapeptide (10 ng/kg) into the ventromedial hypothalamus increased the spike-burst frequency of the cecum and the colon by 45.6% and 43.7%, respectively, during the 30-minute period after treatment. The injection of cholecystokinin octapeptide (10 ng/kg) into the lateral hypothalamus had no effect on either cecal or colonic motility. Feeding increased the frequency of cecal and colonic spike bursts by 52.1% and 50.1% for 30 minutes postprandially. When infused bilaterally into the ventromedial hypothalamus 10 minutes before feeding, L364,718 (1 or 5 micrograms/kg) abolished the increase of the frequency of cecal and colonic contractions induced by the meal. Infused into the lateral hypothalamus at similar dosages, L364,718 had no effect on the postprandial enhancement of cecocolonic motility. Increase of cecocolonic spike-burst frequency induced by feeding or by cholecystokinin octapeptide injected into the ventromedial hypothalamus was abolished by previous intracerebroventricular but not intraperitoneal administration of atropine (1 microgram) and 4-diphenylacetoxy-N-methylpiperidine (1 microgram), a selective muscarinic M2-receptor antagonist. In contrast, pirenzepine (1 microgram, intracerebroventricularly) did not significantly reduce the meal- or cholecystokin octapeptide-induced increase in cecal and colonic motility. These results suggest that, in rats, (a) cholecystokinin octapeptide is involved in the generation of the cecocolonic motor response to a meal and these effects are mediated through cholecystokinin octapeptide receptors located in the ventromedial hypothalamic nuclei, and (b) these postprandial colonic motor changes involve central cholinergic activation through muscarinic M2 receptors.